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body body weightweight



EnergyEnergy balancebalance

�� PeoplePeople spendspend energyenergy
andand eateat periodicallyperiodically
to to refuelrefuel

�� IdeallyIdeally –– energyenergy
intakesintakes covercover energyenergy
exptenditureexptenditure

(a (a personperson isis mainteiningmainteining body body 
weightweight))



Positive Positive energyenergy balancebalance

�� IfIf more more energyenergy isis takentaken in in thanthan isis
expendedexpended

=>=>
TheThe personperson gainsgains weightweight

�� ExcessExcess energyenergy =>=> fatfat
�� 3500 kcal 3500 kcal eateneaten in in excessexcess = 1 = 1 poundpound ofof body body 

fatfat (454 g)(454 g)
�� 1 1 poundpound ofof body body fatfat –– a a mixturemixture ofof fatfat, , 

protein protein andand waterwater
�� 87 % body 87 % body fatfat isis fatfat (395 g x 9 kcal = (395 g x 9 kcal = 

3500 kcal)3500 kcal)



Negative Negative energyenergy balancebalance

�� IfIf more more energyenergy isis
spentspent thanthan isis takentaken
inin

=>=>

TheThe personperson losesloses
weightweight



EnergyEnergy inin

�� TheThe kcalorieskcalories foodsfoods andand beveragesbeverages provideprovide
�� KcalorieKcalorie –– a unit a unit ofof heatheat energyenergy

�� FoodFood energyenergy valuevalue cancan bebe determineddetermined by: by: 
�� DirectDirect calorimetriecalorimetrie

�� measuremeasure thethe amountamount ofof heatheat releasedreleased

�� IndirectIndirect calorimetriecalorimetrie
�� measuremeasure thethe amountamount ofof oxygen oxygen cosumedcosumed

�� TheThe energyenergy valuevalue ofof foodfood
�� 1 g 1 g CarbohydratesCarbohydrates 4 kcal4 kcal
�� 1 g 1 g FatFat 9 kcal 9 kcal 
�� 1 g 1 g ProteinsProteins 4 kcal4 kcal
�� 1 g 1 g AlcoholAlcohol 7 kcal 7 kcal 



EnergyEnergy outout

�� TheThe kcalorieskcalories thethe body body spendsspends



ComponentsComponents ofof energyenergy
expenditureexpenditure

�� 1. 1. BasalBasal metabolismmetabolism (BM)(BM)

�� 2/3 2/3 ofof energyenergy
�� EnergyEnergy nededneded to to maintainmaintain lifelife whenwhen a body a body isis atat completecomplete
digestivedigestive, , physicalphysical, , andand emotionalemotional rest rest 

�� BasalBasal metabolicmetabolic raterate (BMR) (BMR) 
�� thethe raterate ofof energyenergy usedused for for metabolismmetabolism underunder specificspecific
conditionsconditions ((afterafter 12 12 hourhour fastfast andand restfulrestful sleepsleep, , 
withoutwithout anyany PA)PA)

�� RestingResting metabolicmetabolic raterate (RMR)(RMR)
�� SimilarSimilar to BMR, to BMR, butbut slightlyslightly higherhigher
�� A A measuremeasure ofof a a personperson atat rest in a rest in a comfortablecomfortable settingsetting, , 
butbut withwith lessless stringentstringent criteriacriteria for for thethe numbernumber ofof hourshours
fastingfasting



FactorsFactors thatthat affectaffect thethe BMR BMR 
((WhitneyWhitney, , RolfesRolfes, 2002), 2002)

BMR BMR isis lowestlowest whenwhen sleepingsleepingSleepSleep

CaffeineCaffeine increasesincreases energyenergy expenditureexpenditureCaffeineCaffeine

NicotineNicotine increasesincreases energyenergy expenditureexpenditureSmokingSmoking

TheThe thyroidthyroid hormone hormone thyroxinthyroxin cancan speedspeed upup oror slowslow
downdown thethe BMRBMR

HormonesHormones

LowersLowers thethe BMRBMRMalnutritionMalnutrition

BothBoth lowerslowers thethe BMRBMRFastingFasting//starvationstarvation

BothBoth heatheat andand coldcold raisesraises thethe BMRBMREnvironmentalEnvironmental temperaturetemperature

StressesStresses ((diseasesdiseases, , drugsdrugs) ) raiseraise thethe BMRBMRStressesStresses

FeverFever raisesraises thethe BMRBMRFeverFever

TheThe more lean more lean tissuetissue, , thethe higherhigher thethe BMR. BMR. TheThe more more 
fatfat tissuetissue, , thethe lowerlower thethe BMRBMR

Body Body compositioncomposition

In In childrenchildren andand pregnantpregnant womenwomen, , thethe BMR BMR isis higherhigherGrowthGrowth

In In talltall, , thinthin peoplepeople, , thethe BMR BMR isis higherhigherHeightHeight

Lean body mass Lean body mass diminishesdiminishes withwith ageage, , slowingslowing thethe BMRBMRAgeAge

EffectEffect on BMRon BMRFactorFactor



ComponentsComponents ofof energyenergy
expenditureexpenditure

�� 2. 2. PhysicalPhysical activityactivity (PA)(PA)

�� VoluntaryVoluntary movementmovement ofof thethe sceletalsceletal musclemuscle
andand support systsupport systéémm

�� TheThe most most variablevariable componentcomponent ofof EEEE
�� TheThe amountamount ofof energyenergy neededneeded for PA for PA 
dependsdepends on on threethree factorsfactors: : 
�� MuscleMuscle massmass
�� Body Body weightweight
�� ActivityActivity ((durationduration, , frequencyfrequency, intensity), intensity)



ComponentsComponents ofof energyenergy
expenditureexpenditure

�� 3. 3. ThermicThermic effecteffect ofof foodfood (TEF)(TEF)

�� AnAn estimationestimation ofof energyenergy requiredrequired to to processprocess
foodfood ((digestdigest, , absorbabsorb, transport, , transport, metabolizemetabolize, , andand
storestore ingestedingested nutrientsnutrients))

�� AlsoAlso calledcalled specificspecific dynamicdynamic effecteffect (SDE) (SDE) oror
specificspecific dynamicdynamic activityactivity (SDA)(SDA)

�� 10 % 10 % ofof EEEE

�� TEF TEF isis greatergreater for for highhigh carbohydratecarbohydrate mealmeal thanthan
for for highhigh fatfat mealmeal



EstimatingEstimating energyenergy requirementsrequirements

�� In In calculationcalculation are are consideredconsidered followingfollowing
componendscomponends

�� EnergyEnergy spentspent on on basalbasal metabolismmetabolism

�� EnergyEnergy spentspent on on physicalphysical activityactivity

�� EnergyEnergy spentspent on on digestingdigesting andand metabolizingmetabolizing foodfood



EnergyEnergy spentspent on on basalbasal metabolismmetabolism

�� 1. 1. TheThe HarrisHarris--BenedictBenedict EquationEquation

MalesMales: : 66 + (13.7 x W) + (5 x H) 66 + (13.7 x W) + (5 x H) -- (6.8 x (6.8 x 
A) A) 

FemalesFemales: : 655 + (9.6 x W) + (1.7 x H) 655 + (9.6 x W) + (1.7 x H) -- (4.7 x A)(4.7 x A)

wherewhere W = W = actualactual weightweight in kg (in kg (weightweight in in lblb/2.2 /2.2 lblb/ kg) / kg) 
H = H = heightheight in cm (in cm (heightheight in in inchesinches x 2.54 cm/in) x 2.54 cm/in) 
A = A = ageage in in yearsyears

�� 2. 2. quickquick andand easyeasy estimateestimate

MalesMales:  kg x 24 = kcal/:  kg x 24 = kcal/dayday
FemalesFemales: kg x 23 = kcal/: kg x 23 = kcal/dayday



EnergyEnergy spentspent on on physicalphysical activityactivity

5858

5151

2,4 (m)2,4 (m)

2,2 (w)2,2 (w)

TrainingTraining in in professionalprofessional oror worldworld--
classclass athleticathletic eventsevents

ExceptionalExceptional

5050

4444

2,1 (m)2,1 (m)

1,9 (w)1,9 (w)

WalkingWalking withwith a a loadload uphilluphill, , treetree
fellingfelling, , heavyheavy manualmanual diggingdigging, , 
basketball, basketball, climbingclimbing, , ootballootball, , soccersoccer

HeavyHeavy

4141

3737

1,7 (m)1,7 (m)

1,6 (w)1,6 (w)

WalkingWalking 3,5 to 4 3,5 to 4 mphmph, , weedingweeding andand
hoeinghoeing, , carryingcarrying a a loadload, , cyclingcycling, , 
skiingskiing, , tennistennis, dancing, dancing

ModerateModerate

3838

3535

1,6 (m)1,6 (m)

1,5 (w)1,5 (w)

WalkingWalking on a on a levellevel surfacesurface atat 2,5 to 2,5 to 
3 3 mphmph, , garagegarage workwork, , electricalelectrical
tradestrades, , carpenterycarpentery, restaurant , restaurant 
tradestrades, , housecleaninghousecleaning, , childchild care, care, 
golf, golf, sailingsailing, table , table tennistennis

LightLight

3131

3030

1,3 (1,3 (menmen))

1,3 (1,3 (womenwomen))

SeatedSeated andand standingstanding activitiesactivities, , 
paintingpainting tradestrades, , drivingdriving, , laboratorylaboratory
workwork, , typingtyping, , sewingsewing, , ironingironing, , 
cookingcooking, , playingplaying cardscards, , playingplaying a a 
musical instrumentmusical instrument

VeryVery lightlight

EnergyEnergy
expenditureexpenditure
(kcal/kg/(kcal/kg/dayday))

ActivityActivity factorfactor
(x BMR)(x BMR)

Type Type ofof activityactivity
LevelLevel ofof
intensityintensity



EnergyEnergy spentspent on on digestingdigesting

andand metabolizingmetabolizing foodfood

10 % 10 % ofof BMRBMR

A A personperson whowho ingestsingests 2000 2000 kcalorieskcalories in in 
a a dayday probablyprobably spendsspends aboutabout 200 200 
kcalorieskcalories thethe TEFTEF



Body Body weightweight andand body body compositioncomposition

�� Body Body compositioncomposition
�� TheThe proportionsproportions ofof musclemuscle, bone, , bone, fatfat, , andand
otherother tissuetissue thatthat makemake upup a a personperson´́stotalstotal
body body weightweight

Body Body weightweight = = fatfat + lean + lean tissuetissue

((includingincluding waterwater))



HealthyHealthy body body weightweight

�� IsIs defineddefined by by thethe threethree criteriacriteria

�� A A weightweight withinwithin thethe suggestedsuggested rangerange for for heightheight

�� A A fatfat distributiondistribution patternpattern thatthat isis associatedassociated
withwith a a lowlow risk risk ofof illnessillness andand prematurepremature deathdeath

�� A A medicalmedical historyhistory thatthat reflectsreflects anan absence absence ofof
risk risk factorsfactors asociatedasociated withwith obesity (obesity (elevatedelevated
bloodblood cholesterol, cholesterol, bloodblood glucoseglucose, , bloodblood pressurepressure))



WeightWeight--forfor--HeightHeight ChartChart



Body mass index Body mass index 

•Starvation: less than 15 
•Underweight: less than 18.5 
•Ideal: from 18.5 to 25 
•Overweight: from 25 to 30 
•Obese: from 30 to 40 
•Morbidly Obese: greater than 40 

BMI is defined as the individual's body weight divided by the 
square of the height, and is almost always expressed in the 
unit kg / m2 





Body Body fatfat andand itsits distributiondistribution

Body Body FatFat GuideGuide -- WOMENWOMEN



Body Body fatfat andand itsits distributiondistribution

Body Body FatFat GuideGuide -- MENMEN



Body Body fatfat andand itsits distributiondistribution

�� AthletesAthletes -- lowerlower percentagepercentage
�� 5 5 –– 10 % for 10 % for menmen
�� 15 15 –– 20 % for 20 % for womenwomen

�� DistributionDistribution
�� IntraIntra--abdominalabdominal fatfat –– aroundaround thethe organsorgans ofof thethe
abdomen abdomen 

�� ReferredReferred to  as to  as centralcentral obesityobesity
�� IsIs associatedassociated withwith increaseincrease risk risk ofof heartheart diseasedisease, , strokestroke, , 
hypertensionhypertension, diabetes, , diabetes, somesome typestypes ofof cancercancer

�� More More commoncommon in in menmen
�� In In womenwomen past menopausepast menopause



UpperUpper--body body fatfat –– applesapples ((androidandroid obeseobese) ) 
LowerLower--body body fatfat –– pearspears ((gynoidgynoid obeseobese))



TheoreticalTheoretical contributorscontributors to to 
body body weightweight

<< 11
<< 11

CarbohydrateCarbohydrate

4 4 –– 555 5 –– 66MineralsMinerals

14141616ProteinProtein

22221616FatFat

59596262WaterWater

Lean Lean womenwomen %%Lean man %Lean man %ComponentComponent



Body Body compositioncomposition compartmentscompartments

Mass Mass ofof mineralmineral contentcontent ofof bone bone 
baasedbaased on on estimatorsestimators ofof bone bone densitydensity

Bone Bone mineralmineral mass (BMM)mass (BMM)

ToalToal ofof intracellularintracellular andand extracellularextracellular
waterwater

TotalTotal body body waterwater (TBW)(TBW)

Mass Mass ofof FFM plus FFM plus esentialesential body body fatfatLean body mass (LBM)Lean body mass (LBM)

Mass Mass ofof body body substancessubstances thatthat are not are not 
fatfat, , includingincluding waterwater, protein, , protein, andand
mineralsminerals as as foundfound in in organsorgans, , musclemuscle, , 
bonebone

FatFat--freefree mass (FFM)mass (FFM)

% % ofof totaltotal body mass body mass thatthat isis fatfat mass mass % body % body fatfat (% BF)(% BF)

Mass Mass ofof body body fatfatFatFat mass (FM)mass (FM)

CharacteristicsCharacteristics ofof componentcomponentComponentComponent


